Government institutions have responsibilities to distribute risk management funds meaningfully and to be accountable for their choices. We took a macro-level sociological approach to understanding the role of government in managing environmental risks, and insights from micro-level psychology to examine individual-level risk-related perceptions and beliefs. Survey data from 2,068 U.K. citizens showed that lay people's funding preferences were associated positively with beliefs about responsibility and trust, yet associations with perception varied depending on risk type. Moreover, there were risk-specific differences in the funding preferences of the lay sample and 29 policymakers. A laboratory-based study of 109 participants examined funding allocation in more detail through iterative presentation of expert information. Quantitative and qualitative data revealed a meso-level framework comprising three types of decisionmakers who varied in their willingness to change funding allocation preferences following expert information: adaptors, responders, and resistors. This research highlights the relevance of integrated theoretical approaches to understanding the policy process, and the benefits of reflexive dialogue to managing environmental risks.
INTRODUCTION

Creating the Risk Landscape: Confluence and Contours
Environmental risks pervade our daily lives. As individuals, we have some choice about our exposure to risk, yet our autonomy is limited because risk regulation and infrastructure are the responsibility of government agencies that must allocate funds to risk management in a meaningful and accountable manner. Hence policy decisions need to incorpo-rate understanding of how lay people think about the funding allocation process, and of lay people's responsiveness to information from experts, if policies are to be accepted by the public. Furthermore, better environmental risk management supports economic growth by ensuring targeted spending on key risks. Organizations in the environmental goods and services sector (ca. £3.3 trillion global turnover; £122bn in the United Kingdom; employing ca. 1 m people) that demonstrate sound environmental risk governance quickly secure the confidence of their regulators, publics, and investors, with smoother approvals for projects and easier access to investment capital. (1) The growth of attention to risk has been described in classic works by Beck (2, 3) and Giddens, (4, 5) who proposed that modernization has led to a "risk society," whereby individuals navigate a complex, uncertain world, and negotiate responsibilities for risk management. More recently, the term "risk landscape" (6) has been used to describe the interactions of various agents with responsibilities for managing risk and the consequences of these interactions. Theorizing about bridging the divide between policymakers, experts, and lay people has tended to focus on one of two levels of analysis (e.g., institutional policy (7) or individual decision making (8) ); rational actor approaches; (9) or the examination of differences between lay people and experts. (10, 11) However, a more theoretically comprehensive understanding of the policy process and lay beliefs could contribute to effective policy outcomes.
We use macro-level theory from sociology and micro-level theory from psychology to develop a meso-level categorization that could form the basis of policy discussion and development. We propose that institutions shape the risk environment through policy implementation, and that the policy process can be improved by understanding lay beliefs about agentic decision making, related to beliefs about trust and responsibility of institutions, (12) and reflexive decision making that is concerned with dialogue between policymakers and lay people. (13) We characterize the environmental risk landscape in terms of confluence, the joining together of individual beliefs about agency and the policy processes that seek to manage risk; and contours, the individual-level variation in perceptions of, and beliefs about, environmental risk.
Governments have the responsibility of managing complex portfolios of strategic risks, and democracies demand transparent and legitimate processes. These parameters have stimulated a more inclusive approach to policy development that encompasses understanding and acknowledgment of public perceptions of risk, termed reflexive risk management. (13, 14) Reflexive processes imply dialogue, (15) and this challenges the notion that scientific knowledge is an objective, dominant, societal force, (16) and that lay people have deficits in their knowledge that may drive negative perceptions of science and risk that need to be rectified by oneway communication from experts. (17) Allocation of government funding is a primary mechanism for the management of public risk, yet funds are necessarily limited. A refreshed focus on risk as the basis of intelligent policy design and better regulation has been advanced to ensure recent environmental quality gains are maintained in the face of financial austerity. Hence, funding prioritization needs to encompass the science of risk and a responsiveness to public concern, (18, 19) and doing so requires micro-level and macro-level theories to be integrated and applied to a representative portfolio of risks. This study contributes to the literature in three ways. First, although there are studies that have examined the involvement of the public in risk management, (20) (21) (22) the focus has typically been on specific risks or localized hazards. Here, we consider how to engage the public in a dialogue about a portfolio of strategic environmental risks-i.e., risks appraised at the national-policy level representing an umbrella of individual likelihoods and consequences within the policy domain they represent. Our research was designed in conjunction with a U.K. government department, and examined 12 risks within its portfolio: poor air quality; poor water quality; Foot and Mouth Disease (FMD); Bovine Tuberculosis (BTB); avian influenza; coastal erosion; flooding; genetically modified organisms (GMOs); engineered nanomaterials; reductions in wildlife biodiversity; reductions in marine biodiversity; and use of pesticides. The policy context of these risk comparisons were to inform Defra's case for well-reasoned financial arguments for protecting investment in certain risk areas while challenging them elsewhere in the policy portfolio. This type of cross-cutting analysis was not previously available to government, an absence of which was highlighted by Defra's Science Advisory Council in 2007 as a major policy delivery deficiency. (23) Second, we respond to Hitt et al.'s (24) recommendation that macro and micro levels of theory need to be integrated to achieve more complete understanding of complex managerial challenges, and developing policy for a portfolio of risks is one example. We also acknowledge Taylor-Gooby and Zinn's (25) call for closer linkages across risk-related disciplines by considering insights from psychology within a broader social framework. In doing so we show that understanding individual differences in perception and decision making contributes to the policy process by providing a framework for engaging lay people in the risk management debate, thereby contributing to the social acceptability of policies. The psychological approach also enabled an alternative perspective to understanding lay preferences that moves away from the deficit model of decision making. (26) Third, we present a two-study, mixed-methods test of an integrated theoretical model of beliefs about allocation of funding to manage risks, and the responsiveness of lay people to expert information. This approach enabled us to draw upon: research paradigms related to the psychometric research into risk and comparisons of experts and lay people, which are primarily quantitative; (27) studies of decision making, which tend to be often laboratory based; and sociological studies, which may be qualitative or quantitative. Study 1 developed and tested a quantitative research model combining the constructs of agency (12) and perceptions of risk. (27, 28) Laboratory-based Study 2 examined quantitative and qualitative lay responsiveness to information from policymakers through iterative information presentation and choice. Results yielded a mesolevel categorization of the responsiveness of lay participants to expert information that supports a reflexive approach to theorizing about, and managing, environmental risks.
STUDY 1
The first study examined individual-level beliefs about risk management and risk perception. We considered how these factors influenced preferences for more or less government funding to manage risk.
Confluence: Resource Allocation and Agency
Policy decisions and implementations require active deployment of strategies to mitigate risks, implying institutional agency, i.e., institutions manage risk actively to mitigate the effects of risks on the public. (12, 29) Institutions also have a responsibility to generate beliefs about agency among the public, i.e., individual-level beliefs that institutions can and will manage and mitigate risk. (30) We propose that individual beliefs about institutional agency can be explored through the concepts of trust and responsibility, and we use the term "agentic beliefs" to encompass these concepts. Trust is relevant to perceptions and choices because people are more likely to believe that risk management activities are worthwhile, (31) and risks are lower, (32) when they have trust in risk management institutions. Recent research has suggested that trust can be a highly specific construct, hence trust in the policy process for one risk might not extend to different types of risk because of differences in perceived risk and public communication about the risk. (33) In addition, Petts's (34) nuanced view of trust suggested that building "critical trust," and fostering a spirit of debate between stakeholders and risk managers, are more important to the policy process than simply attempting to reduce lay concerns about risk. Hence, based on prior research, we propose that trust will be associated with preferences for funding because funding will be directed toward active risk management.
Beliefs about responsibility are also relevant to individual perceptions relating to risk management because of the need for collaborative approaches from scientists and government institutions. (7) Policymakers need to commission and attend to scientific research, yet responsibility also extends to engaging stakeholders in the decision and communication processes. (35) Thus, we proposed that perceptions of institutional responsibility will be associated with preferences for funding to manage risk.
Contours: Individual Differences in Risk-Related Perceptions
The psychometric paradigm (36, 37) proposes that risks can be characterized along several dimensions, such as "dread," concerning fear and scale of impact, uncertainty, immediacy, and the number of people affected. However, Slovic (27) noted that there is no core set of generalizable risk characteristics, and that individual-level perceptions of risk may vary. Thus we drew on relevant research to identify properties that relate specifically to environmental risks. Environmental risks have impact, whether localized or widespread. Prpich et al. (38, 39) demonstrated that it is possible to characterize environmental risks in terms of the extent of potential harm to the environment, the economy, and to human health and society. We build upon Prpich et al.'s work and propose a positive relationship between perceived impact and preference for more funding to manage risk.
Environmental risks vary in their immediacy, so it is relevant to consider perceived risk in the future. For example, flooding is a current and future threat with an immediate and significant impact upon communities whereas reductions in wildlife biodiversity have a longer-term and more uncertain impact. We propose a positive relationship between perceived future risk and preferences for funding to manage risk.
The psychometric component of risk also encompasses experience and perceptions of information. Prior experience of risks might play an important role in increasing the perceived salience of related information due to greater information processing. (40, 41) Although experience does not always lead to differences in perception or behavior, (42, 43) understanding information, even in the absence of experience, can increase engagement with risk management processes, (20, 21, 44) particularly when risks are perceived as having severe consequences. (22, 45) Hence, we propose that experience, and beliefs that risk-related information is understandable, will be associated with funding preferences, yet the direction will vary across the portfolio of environmental risks due to individual-level perceptions.
Policy Maker Versus Lay Perceptions and Choice
Understanding the differences between lay and policymakers' perceptions of risk is relevant to the development of an engaging policy dialogue. (46) Research in this area has focused on comparisons between experts and lay people so we consider those studies here while acknowledging that policymakers are not necessarily experts in their field; rather, they are key decisionmakers who apply information from experts to their policies. Siegrist et al. (47) found lay people perceived higher risks from nanotechnology than did experts, although there were no differences in perceived benefits. Rundmo and Moen (48) showed experts judged risk probabilities higher than lay people yet expert decision-making processes were sometimes flawed. Wright et al. (49) demonstrated that expert estimates of probability were only marginally superior to lay estimates, and that both groups were susceptible to a range of biases. Building on this prior research, we propose that policymakers might show some differences in funding allocation preferences, and these differences are likely to be due to greater knowledge and experience. However, we suggest that any differences highlight areas for dialogue between lay people and experts who inform policy rather than emphasizing deficits in lay knowledge and understanding, or reinforcing differences between lay people and experts.
METHOD
Participants and Procedure
Participants were recruited through a marketing organization. Data collection took place in June 2012, and did not coincide with major environment events such as the badger culling debate in autumn 2013 or the flooding in England during January 2014. A total of 2,179 British citizens residing in England for at least 10 years completed the survey and received points that can be redeemed against online shopping. The survey took approximately 30 minutes to complete. Participants who took less than 15 minutes (N = 62, 2.8%) or more than 24 hours (N = 14, 0.6%) were removed from the final analysis. Thirty-five (1.6%) participants were deleted due to missing data. The final sample was 2,068 (94.9% of completions). There were 930 (45%) women and 1,138 (55%) men. The mean age was 47.8 (SD = 13.8, range = 18-84). There were somewhat fewer women than the national average of approximately 50%, and the sample was older than the national average of approximately 38 years;
(50) however, we met our aim of securing a large and diverse sample. Participants were drawn from a range of job types and had various educational levels. The policymaker sample comprised 29 participants from the relevant U.K. government department, of whom 14 (48.3) were women and 15 (51.7%) were men. The mean age was 42.3 (SD = 7.9, range = 34-67). All were educated to degree level or above.
Measures
The measures focused on individual-level beliefs and perceptions, in accordance with our theoretical model. Moreover, given the length of the questionnaire required to assess all constructs for 12 risks, (51, 52) and the acceptability of single-item measures, (53) several constructs were assessed using one item. Section 1 measured two constructs prior to presentation of the detailed risk-related information. In accordance with prior research, (54) we have focused on perceptions about risks, and examined constructs separately.
Perceived Knowledge
Perceived knowledge was assessed with one item: "How much do you know about the following issues? Please rate your knowledge on the scale next to each item." The response range was a five-point Likert scale from "Nothing at all" to "Very much."
Personal Experience of Risk
Personal experience of risk was assessed by asking participants whether they had ever experienced the risk (response range: "Yes," "No/don't know").
Section 2 provided participants with an explanation of each risk area. Items then assessed responses to the information. The same item set was presented for each risk area. The order of risks was randomized.
Information Understanding
Information understanding was assessed using one item that asked participants to rate understanding on a seven-point scale ranging from 1 "Very difficult" to 7 "Very easy."
Trust
Trust was assessed using items developed from Petts. (34, 55) Participants were asked to rate the extent to which they trusted the government, scientists, and industry to make the right decisions about the risk. A sample item is: "I trust the government to make the right decisions on air quality." The response range was 1 "Strongly disagree" to 7 "Strongly agree." Items were highly intercorrelated and used to create a scale for each risk. Each of the new scales had Cronbach's alpha greater than 0.7, showing acceptable internal reliability.
Responsibility
Responsibility was measured using Schubert and Soane's (56) items to assess responsibility of government and scientists to: research; inform the public about; manage; and take action. The response range was 1 "Strongly disagree" to 7 "Strongly agree."
Future Risk
Future risk was assessed using one item: "Do you think that risks associated with [the risk] will change in the next 5-10 years?" The response range was 1 "Risk will reduce a lot" to 7 "Risk will increase a lot."
Risk Impact
Risk impact was the extent of the impact that each risk has on each of the environment, the economy, and human health and society on a seven-point scale ranging from "Not at all serious" to "Very serious." Correlations showed these items to be very closely associated within each risk; therefore, a set of scales was created from the mean of each item for each risk. Each of the new scales had Cronbach's alpha greater than 0.7.
Dependent Variable: Preference for More or Less Funding
Participants were asked to make a choice between two statements for each of the 12 risks: 1. "Would you agree to a decrease in investment and an increase of problems/risks in any of the following environmental issues?" and 2. "Would you agree to an increase in investment and an decrease of problems/risks in any of the following environmental issues?" Section 4 included questions on demographic information: age (reported by participants), gender (0 "Female," 2 "Male"), education (1 "Degree or degree equivalent, and above" to 7 "No qualifications"); and home environment (1 "Urban," 2 "Suburban," 3 "Small town," 4 "Village or hamlet," 5 "Rural").
RESULTS
Descriptive Statistics
Descriptive statistics were produced for every variable. Main findings are presented here given the volume of data. The trust item mean scores exceeded the midpoint of the scale in all cases, suggesting that institutional trust was relatively strong. The highest level of trust was for FMD (mean = 4.47), the lowest level was for GMOs (mean = 3.88). The general trend was for government to be perceived as having greater responsibility than scientists, with flooding at the top of the government's responsibilities (mean = 3.40), and nanomaterials as scientists' biggest responsibility (mean = 2.62). Perceived knowledge was highest for flooding (mean = 2.84), and lowest for nanomaterials (mean = 1.66). Nanomaterials information was the hardest to understand (mean = 4.34) and flooding was the easiest (mean = 4.98). Flooding was the most likely to have impact (mean = 4.98) in contrast to coastal erosion (mean = 4.07). The greatest increases in future risk were both flooding and coastal erosion (mean scores = 4.84). FMD had the lowest perceived future risk (mean = 3.85). The strongest preference for more funding was for poor air quality (1,791 people preferred more funding, 277 preferred less funding), and coastal erosion was the lowest priority (1,339 people allocated more funding, 729 allocated less funding). The balance was in favor of more funding for all risks.
Comparisons between Lay People and Policymakers
Next, we examined preferences of lay people and compared them with policymakers with responsibility for environmental risk management. We focused on the dependent variable, preference for more or less funding. The data need to be interpreted with some caution because there was a large difference in the group sizes (2,068 lay people, 29 policymakers). However, the data are worthy of exploration because policymakers are critical to decision and policy processes, and their opinions about risk illuminate any discrepancies in perceptions that need to be discussed with lay people. Results showed significant differences in funding preferences for 8 out of 12 risks (Table I) . Although there was consensus that more funding would be useful to manage poor water quality, flooding, pesticides, and avian influenza, the data showed that lay people and policymakers had some different funding priorities, which highlight a need for reflexive dialogue to increase the likelihood of policy success.
Examination of Funding Preferences
Binary logistic regression examined the factors associated with lay preferences for more or less funding. Data are shown in Tables II to V. Results show three patterns that have implications for understanding funding preferences. First, constructs within the agency component of the model were associated significantly with preference for more funding for each risk type. Beliefs that the government is responsible for managing risks were significant in every case. Beliefs about the responsibility of scientists were significantly associated with more funding for marine biodiversity, FMD, flooding, and coastal erosion. Trust was positively associated with preference for more funding for poor water quality, BTB, and FMD. One exception was the negative association between trust and funding for use of pesticides. Lower levels of trust were associated with preferences for more funding.
Second, the psychometric component also showed significant associations with funding preferences. However, the relationships function differently across the risk areas. Perceived impact was positively and significantly associated with preferences for more funding for each risk type. Beliefs about a threat in the future were similarly associated with funding preferences, with the exceptions of nonsignificance for flooding and BTB. The remaining constructs showed both positive and negative associations. For example, perceived understanding of risk information was associated with more funding for poor air quality, wildlife biodiversity, nanomaterials, and GMOs, and less funding for flooding and coastal erosion. Overall, these patterns indicate that agency beliefs functions relatively uniformly; however, perceptual processes function differently for different risks. Furthermore, the associations between perceptions and preferences for more or less funding differ depending on whether the risk is considered a priority for government funding (e.g., poor air quality) or not (e.g., coastal erosion).
Third, the demographic factors had some significant associations with funding preferences. The associations were consistent in their direction: more funding is associated with older age, being male, and higher education. Yet, the pattern of associations varied by risk type. In addition, the agency and psychometric components show stronger associations with funding preferences in all cases with the exception of FMD, where education was the most significant associate of funding preferences, although agency and psychometric constructs were also significant.
DISCUSSION
Integration of macro-and micro-level perspectives on risk provided insights into understanding funding preferences. We proposed that both agentic beliefs concerning trust and responsibility, and perceived risk, would be associated with preferences for more funding across a portfolio of 12 environmental risks. Comparisons of lay and policymaker perceptions accorded with prior research (47, 57) in that some significant differences were revealed. However, the current modeling has broader implications for policy since difference in either direction could lead to a mismatch between public perceptions of risk management and policy formulation. Resolution of mismatches through reflexive dialogue could contribute to a more effective policy development process, particularly when supplemented by understanding of risk-related beliefs and perceptions. An examination of the two components of our model showed that agentic beliefs (trust and responsibility) were almost uniformly, positively associated with preferences for more funding. Trust and belief in the role of government and, to some extent, scientists to manage risk were associated with preferences for funding, confirming the importance of agentic beliefs to understanding funding preferences. Hence, development of critical trust in institutions (34) and demonstrable responsibility of government (30, 35) and scientists could form a positive platform for engagement with policymakers and, ultimately, greater acceptance of policy-driven spending on risk management.
Conversely, the multivariate analyses showed that facets of the psychometric component of the model (perceived risk, experience, and perceptions about information) showed different patterns and directions of association that were dependent upon risk type. Results reflected prior research that different aspects of perception can increase or decrease responses to risks because specific patterns related to specific properties of the risk. (40, 42, 43) The current research highlights the need to develop agentic beliefs that risk can be managed and, concurrently, to understand how perception functions for each risk type. The challenge for policymakers is to generate constructive debate concerning beliefs about risk and the risk management process, and to uncover risk perceptions, rather than merely drive consensus. (15) For example, someone should not have to experience avian influenza to be aware of avian influenza risks, nor should more familiar risks, such as pesticides, be underestimated. Similarly, expert opinion on longer-term threats, such as loss of wildlife diversity, could highlight the importance of biodiversity to society and encourage support for relevant policy. Thus a case for investment in reducing the threat of biodiversity loss could be relevant to building social acceptance of government investment.
In summary, Study 1 has shown that understanding agentic beliefs and risk perceptions is important to understanding preferences for allocation of funding to mitigate risk. However, to contribute further to developing a framework for understanding risk, and to informing policy debate, additional exploration was required to understand how lay people respond to information from experts.
STUDY 2
Confluence and Contours: Aligning Perceptions of Policymakers and Lay People
Study 2 considered whether lay perspectives of environmental risk can be influenced through iterative exposure to expert information and decision making. The process of influence is important because it is necessary to achieve alignment with policymakers, and to highlight differences that require reflexive dialogue.
Uncertain and complex risks require scientific knowledge and expertise to bring information into the public domain and to shape policy. However, there is rarely an objective perspective. (58) Hence policy process relies on both maximum available knowledge and alignment of perceptions and beliefs. (59) We were interested in the responsiveness of lay participants to expert information, and the possibility of aligning expert opinion with lay beliefs and perceptions. Prior research has concluded that changes to decision processes may lead to internal dissonance and poor judgments. (60) When considered within a deficit model of lay decision making, demonstrations of variable decision processes could be used to support the argument that expert opinion is paramount to policy making, and a top-down approach is required. However, an alternative position is to consider changes in preferences as indicative of responsiveness to new information, and we propose that this could be positive in the context of policy decisions. Alignment between lay perceptions and an expert view could also be beneficial to individuals because it reduces the dissonance that occurs when conflicting views are held concurrently. (61) We propose that alignment of lay perspectives could occur through the process of adjustment around a previously held belief. Anchoring and adjustment is a form of heuristic that accounts for amendments around an initial choice. (62) Once a perception has been formed, it can be relatively resilient. Hence changes tend to be adjustments, rather than large-scale deviations, that reduce the need for effortful information search. (63, 64) The phenomenon has been observed in many contexts, (65) although it has not been considered for a portfolio of environmental risks. People are likely to have some knowledge of environmental risks due to personal experience or media influence, and there might be a tendency to anchor on this prior knowledge. (66) We propose that participants might have preconceived ideas about the risks, yet perceptions could be adjusted when they are shown to be different from expert opinion.
Adjustment could occur due to motivated reasoning (67) whereby individuals are motivated to increase the accuracy of their decisions. We suggest that such changes have utility to individuals because they take into account expertise, and to the policy process because they show responsiveness to information. Alternatively, individuals can be motivated to retain their self-directed choices, (67) and this would account for not adjusting around an initial anchor and resistance to information from experts. There are also potentially negative consequences for the policy dialogue process.
METHOD
Participants and Procedure
The study was carried out in a research laboratory to allow participants to focus on complex information within a controlled environment.
One-hundred-thirteen participants were recruited via a behavioral laboratory participant pool. There were missing data for four participants, yielding an overall sample of 109 participants (96.5%). All participants were British citizens and had been resident in the United Kingdom for more than five years. There were 59 women (54.1%) and 50 men (45.9%). The mean age was 24.8 (SD = 8.5, range = 18-60). Overall, the Study 2 sample comprised a large number of participants in full-time education, and holding a university degree. However, a number of participants had part-time work in addition to their studies and there was some variance in age. Thus, although the sample did not represent the U.K. population as a whole, there was demographic heterogeneity. Data need to be interpreted with these considerations in mind.
Measures
Participants completed an online survey within a behavioral research laboratory. First, participants were presented with descriptive information about the same 12 risks examined in Study 1 (see Appendix). Then participants answered a series of questions. 
Initial Funding Allocation
Participants were asked to allocate a hypothetical amount of government funding of £1 billion per year in total to all 12 environmental risks presented in random order. Participants chose how much, if any, funding to allocate to each risk. Participants were asked to explain their choices in an open text box.
Understanding Information
Participants were provided with additional information about each of the risks. First, they were shown a graph depicting the relative comparison of the overall current residual risk of all 12 environmental issues as judged by experts and policymakers. (23) The graph was accompanied by a brief explanation about the format and nature of the data. In addition, overall residual risk information written by experts for each environmental risk was provided in hard copy written form to each participant. Participants were asked to rate the perception of their understanding of the overall information on a sevenpoint Likert scale ranging from 1 "Very difficult" to 7 "Very easy."
Appropriateness of Expert View
Participants rated the extent to which they perceived the expert information to be appropriate. The item was rated on a seven-point Likert scale ranging from "Strongly disagree" to "Strongly agree."
Similarity of Expert View
Participants rated the extent to which the expert view was similar to their own view on a sevenpoint Likert scale ranging from "Strongly disagree" to "Strongly agree."
Second Funding Allocation
The government funding question was repeated, and the ordering of risks was randomized. Participants were invited to explain in an open text box why their funding had changed or not changed.
RESULTS
Descriptive Statistics
The descriptive data showed that there was a relatively good level of perceived understanding of risk-related information. FMD was perceived to be understood best (mean = 6.18), flooding is the hardest to understand (mean = 5.43). The mean response to appropriateness of the expert rating was 5.11 (range = 2-7, SD = 1.06). The mean score for similarity between the expert view and personal opinion was 4.33 (range = 1-7, SD = 1.24). The highest initial funding allocations were for air quality, water quality, and flooding. The least funding was allocated to BTB, FMD, and avian influenza. The sets are notable in their themes: widespread risks that affect large numbers of people versus animal diseases. However, there were some changes to funding allocations following the additional information, as shown in Table VI below. The data showed that the top three funding choices remained the same. However, the animal diseases all moved up the rankings, whereas GMOs, use of pesticides, and coastal erosion moved down the rankings. The data suggest that the expert information influenced perceptions of both the risks, and the risks relative to each other, resulting in changes to funding allocations.
Analysis of Funding Preferences
Regression analyses examined associations between the concurrently assessed constructs and change. Predictor variables were demographic factors (age, gender, education, home environment), perceptions of information (ease of understanding, appropriateness of expert judgment, agreement with expert judgment), and initial funding to examine the extent of anchoring. Data showed that the model was significant in each case, with initial funding allocation being the most significant associate of funding change. There were additional associate variables in some cases, as shown in Table VII .
Repeated regressions omitting the initial funding choice showed no evidence of initial funding allocation having a mediating role; thus the data are interpreted as indicative of a direct effect of first funding allocation on second funding allocation.
Qualitative Analysis of Funding Preferences and Decision Processes
The decision process was examined further through thematic analysis of the qualitative data concerning choice, perceptions of expert opinion, and responsiveness to opinion. Data were coded independently by two authors. There was complete agreement concerning the main themes. First, we considered comments concerning the rationale for allocating high levels of funding. The highest funding allocations were for water quality, air quality, and flooding. The scale of impact was a significant, recurring theme. Gender and age are indicated after each quotation.
Poor air quality is shown to reduce life expectancy and has an impact on all life, whether it be humans, plants etc. Also the impact on the environment needs to be further understood, e.g., in terms of global warming etc.-this seems the most fundamental issue as it affects ALL life, and so merits the most funding. (Woman, 30) However, there were compelling reasons for alternative choices.
Loss of marine biodiversity is the second most important area because once species start to become extinct, or if the ecosystem is damaged, it is infinitely more complex to rectify this. If money is spent on preventing a loss of marine biodiversity it will be an investment in the future. (Woman, 24) The three lowest choices for funding allocation were GMOs, pesticides, and coastal erosion. There were comments about the perceived limited impact of these risks and the potential for benefits as well as risks.
Genetically modified organisms do not pose a large threat in my opinion, this is because they're mainly used commercially and have proven to have an extremely positive impact on production. This has reduced food prices, and without GMOs, some people may starve due to food shortages and thus, reducing the use of GMOs may create a bigger problem. (Man, 18) Next, participants were asked to explain their responses to the expert information. The majority showed agreement with the expert opinion.
I agree with the expert view because I have full confidence in the experts' research. The majority of these organizations have been established for many years and have a great amount of research material. (Man, 22) I would much rather believe the expert rating rather than my own! I would also agree with their interpretation as it is based on facts and scientific research whereas mine was a little opinion and limited information. (Woman, 24) Some participants had a more mixed response.
I acknowledge that the expert view is backed up by far more research and experience than my own, yet I feel they are over-emphasizing the economic impact of potential issues in making decisions, with less focus on the potential long-term effects of the problems that I selected as the three most appropriate (poor air quality, and loss of marine and wildlife biodiversity), which as I mentioned before are far more difficult to reverse, and often under-prioritized as a result of a lack of tangible financial impact. I respect their view as policymakers and individuals with a connection to the government (including all the issues surrounding trust that entails), but I choose to disagree with their ideas, as a response to my own criteria, which I feel are valid. (Man, 21) There were concerns about complexity, uncertainty, and the need for research.
I feel the experts give quite a vague idea of what is happening. It seems all the issues are neither too severe nor too unimportant. It seems everything is a little bit uncertain. (Woman, 26) There was also some skepticism about the role of experts and the process of funding allocation.
The experts know much more about the problem than me, however they are motivated by the public opinion of the Government and money rather than just impact on the environment/ people. (Woman, 21) Finally, participants commented on whether the second set of funding allocations differed from the first. Some participants acknowledged the importance of expertise and reported that they were influenced by the expert view.
I have increased the TB in cattle funding, due to the handout information that it is an ongoing problem and has direct economic effects if not addressed. My water quality funding has decreased the most as again the experts' view has assured me that there are more immediate needs and the wildlife/marine life funding has increased significantly as I feel my understanding of its importance has grown since reading the handout. (Woman, 30) A second category of participants showed changes to align allocation of funding in areas where their views were different from the experts, while retaining allocations that were aligned with experts. These comments reflect the quantitative data concerning the extent of change across the first and second funding allocation questions.
After considering the impact of public trust in government I can see why it is important for certain issues (TB in cattle and F&M Disease) to be well controlled and well understood. I would stand by my choices regarding water and air quality as these are my environmental concerns and may lead to greater problems in the future. (Man, 18) I kept everything the same as my views haven't changed I just thought I would equal out the funding for my lowest 3 choices the expert opinion has provided me with more thought about foot and mouth, and the flooding has confirmed by beliefs about how severe and how likely it is. So the amount for each of these has gone up. (Woman, 22) However, some participants elected to make minimal changes to their funding allocation choices.
I have invested more in coastal erosion this time and left flooding out of my top 3 because I feel that losing parts of our coastal line are very important and it will be very devastating to people living in these areas. I have kept everything else the same because I still believe that these are my views and I don't believe everything I read or hear from the government. (Woman, 26) Overall, the qualitative data demonstrated that willingness to take expert information into account when choosing to amend funding allocations depends on initial stance and beliefs about institutions and the information they provide.
DISCUSSION
Drawing on theory relating to anchoring and adjustment (62) and motivated reasoning, (67) we proposed that prior attitudes to risks and funding could influence initial allocation of funding to risks and that funding allocations would be susceptible to change following presentation of expert information for individuals motivated to increase the accuracy of their choices. Data showed that participants made initial funding allocations and justified their choices by drawing on beliefs about scale of impact and severity and likelihood of risk. The quantitative and qualitative data highlighted two key findings. First, highest priorities for funding were given to air quality, water quality, and flooding. These priorities were robust and relatively unsusceptible to change as a result of seeing expert information. Qualitative data indicated that the consistency of these choices is due to the perceived properties of these risks: they are pervasive and impact directly upon large numbers of people.
Second, the lowest funding priorities were changed as a result of exposure to expert information. The initial lowest funding allocations were the animal diseases: BTB, avian influenza, and FMD, which participants perceived to be relatively lowimpact risks. However, these funding preferences were not robust. The second opportunity for funding allocation that followed examination of the expert opinion graph showed a different set of choices: GMOs, coastal erosion, and use of pesticides. Qualitative explanations of the quantitative results showed three types responsiveness to expert information.
The first category, "responders," comprised participants who changed their views based on the information provided by experts. Variable choices did not necessarily indicate poor quality decision making. (66) Rather, participants showed responsiveness to expert information, noting the "eye-opening" nature of the expert data, and indicating some flexibility in their decision making. (68) The differences observed between the expert and participant opinion could have created dissonance (61) that participants sought to resolve through motivated reasoning, (67) thus changing their funding allocations and justifying their choices by citing the impact of information and the size of discrepancy between own and expert opinion.
The second "adaptors" category of participants reported that they changed some funding allocations, while retaining their own opinions about other risks. These participants reported that some of their views were "confirmed" by the expert information. This process can be explained by the nature of anchoring and adjustment whereby initial judgments form a significant anchor and thus complete decision shifts become unlikely yet adjustments are made to take account of significant dissonance or particularly salient information. (64) However, there was evidence of limited motivated reasoning (67) for the lesser known risks, such as BTB, where expert information prompted change in funding allocation.
The third "resistors" category was participants who were relatively resistant to information. These people reported a clear stance based on their own opinions, and demonstrated doubts about the motivation behind expert information. We propose that resistors do not experience dissonance because their strongly rooted beliefs are grounded in alternative sources of information (64) and they are motivated to retain their views.
In summary, the qualitative data show that many participants could engage with expert opinion concerning environmental risks, and could articulate clearly their rationale for funding allocation, and for changes following expert information. However, some participants were resistant to additional information. These data highlighted the need to understand individual differences, provided further support for dialogue at the heart of an effective policy process, and revealed three categories of decisionmaker that could form the basis of policy discussions.
GENERAL DISCUSSION
Institutions craft a risk landscape for individuals to inhabit. We have proposed that the concept of confluence provides a path toward bringing together macro-level perspectives on institutional risk management with micro-level understanding of how lay people and policymakers generate beliefs about agency through perceived institutional trust, and beliefs about responsibility of government and scientists to manage risks. Quantitative data from the first study showed that agentic beliefs are likely to have a strong, positive association with beliefs about funding. The implication is that policy decisions are likely to be supported when agentic beliefs about the ability of government institutions to mitigate risk have been created and sustained, as demonstrated in Europe and the USA. (26, 69, 70) The concept of contours has been advanced to reflect the relevance of examining micro-level individual-level perceptions of specific risks. Some risks have properties that provide a degree of objectivity to judgments, for example, poor air quality has a wide-ranging impact on a relatively large number of people. However, there are also more idiosyncratic personal beliefs, experiences, and perceptions about risk and risk management processes, (45, 71) for example, coastal erosion may be particularly pertinent to people living in threatened areas but may seem to be a relatively unimportant risk for urban dwellers.
Further exploration about funding preferences in Study 2 highlighted the potential for information from experts to have a positive influence on lay decision making. Rather than assuming a deficit model, whereby lay processes should be corrected by information, the current study demonstrated that decision processes could be both labile and effective, contrary to some previous research. (66) Data revealed three categories of participants. Responders were able to make a number of adjustments to their funding allocation choices following policymaker information. Adaptors combined retention of some preferences with adjustment of others. Resistors were relatively impervious to information from experts and, in some cases, sceptical of its provenance. Understanding this typology provides a meso-level framework for developing theoretical extensions and practical applications.
Implications for Practice
The current research has implications for policymakers who seek to apply understanding of individual differences and sociological frameworks to dialogue and communications. The quantitative and qualitative data have shown that processes that build a sense of agency, i.e., beliefs about, and confidence in, the government's responsibility to manage risk, will also contribute to socially acceptable risk management policies. The two-way dialogue required to establish a sense of government agency will highlight discrepancies in perceived risk, and will also inform policymakers whether risk communication needs to highlight the importance of risks and additional funding for risk management, or whether lay people could benefit from information about why lower levels of funding are reasonable for some areas of risk management. For example, different processes will be needed within nanomaterials debates compared with flood management debates because of the differing roles of experience and perceived understanding of information. The overall requirement is for a collective consideration of risk character, public perceptions, and options for intervention to inform the design of legitimate policies that target risk reductions when implemented through efficient regulation. (72) Being able to account for citizens' perceptions of a portfolio of risks, rather than running campaigns on single issues, is particularly important at a time when government funding is under pressure. In short, governments and lay people need to know, and build some consensus about, where risk management priorities lie.
Limitations and Future Research
The current studies have addressed the perception of 12 environmental risks. Concepts and measures were derived from the extant literature. Efforts have been made to ensure that measures were valid and reliable. Nonetheless, the current research has some limitations that could be addressed in future research. An expanded research model could have enabled further understanding of agency, perceived risk, and beliefs about funding allocations. While the current study examined the U.K. portfolio of environmental risks that policymakers need to fund, future research could examine similar portfolios in other areas of government. Interviews could have provided supplementary qualitative data. Future studies could also include more in-depth or face-to-face interactions between lay people and policymakers. There could also be cultural aspects of perceived risk as well as institutional risk management, and similar research in other countries could consider the cultural implications of agency, trust, and risk management.
CONCLUSION
To conclude, individual differences psychology and sociological approaches to understanding beliefs about agency and risk could contribute to providing meaningful foundations for effective policy processes. Lay support for government funding directed toward management of environmental risks rests upon beliefs about responsibility, trust, and risk-related beliefs and perceptions. Communications from policymakers have strong potential to influence lay beliefs, yet the policy process also needs to be attentive to public perceptions of risk. Thus communications that increase salience of risks that experts believe require government funding could be more likely to receive support when framed within the context of reflexive dialogue. Moreover, policymakers who heed lay concerns are likely to make effective, socially acceptable policy decisions.
r Erosion is natural, can be gradual or drastic (e.g., cliff slump), and provides benefits to beaches and habitat.
r Local authorities estimate that 200 properties may be lost over the next 20 years, resulting in house price reduction and detrimental impacts on individuals and communities. Nanomaterials r Nanomaterials are tiny man-made particles, with one dimension less than 100 nanometers (1/40,000th of a human hair).
r They can be hazardous to humans and the environment if they are released, e.g., during manufacturing or from products that have reached the end of their lives and are dumped.
r The impacts of nanomaterials are uncertain due to a lack of data, but they are likely to be latent (i.e., they are not currently evident or active, but have the potential to become so in the future).
Foot and Mouth Disease
r Foot and Mouth Disease is a group of highly contagious diseases that affect cows, pigs, goats, sheep, and deer.
r The severity of an outbreak is influenced by the length of time it takes to detect the disease and number of livestock in the immediate area.
Bird Flu
r Bird flu (or avian influenza) is most common in wild bird populations (e.g., waterfowl) and is most commonly transmitted through them to domestic poultry.
r Mutation to the highly pathogenic variety is of concern because it may increase the potential for cross-species infection (e.g., to pigs and humans). r In rare instances, TB in cattle can be transmitted into humans. Human health risks from food are low due to controls (e.g., meat inspection and milk pasteurization).
r Diagnosis is difficult and incidences in England are increasing. In 2009, 25,000 cattle were slaughtered, resulting in Government compensation of £31 million and taxpayer costs in excess of £90 million.
